Getting Started with Clinical
Quality Language (CQL)



Topics

e Qut-of-the-box Tools
* Resources
* Implementation Tools



Atom — Best editor ever

 https://atom.io/
* Simple teXt editor Project cms125 Q.. | measure-c.. proportion... ratio-meas.. measure-e..  Mmeasure-g..

o CQL h. hl. ht > Bl in-progress define “"History Bilateral Mastectomy":
Ig Ig er v il gqdm ["Diagnosis": "History of bilateral mastectomy™] Bilater.

E AdultOutpatientEncounters_QDM-1.1.000.c

& Project — ChUsers\Bryn\Documents\Src\HL 7\ Specifications\COF-Measures — Atom
File Edit View Selection Find Packages Help

where BilateralMastectomyHistory.prevalencePeriod star

E AdultOutpatientEncounters_QDN-1.1.000,;

AT define "Bilatera pstectomy Procedure
@ AdultOutpatientEncounters_QDM-1.1.000.x ["Procedure, Performed”: "Bilateral Mastectonm Bilater
B ems124_ QDM-7.2.000.cq] where BilateralMastectomyPerformed.relevantPeriod ends
E cms124_QDM-7.2.000json
B cms124_QDM-7.2.000.xml 91 define "Bilateral Mastectomy Procedure”:

B cms125_QDM-7.2.000.cq ["Procadure, Performed”: "Bilateral Mastectomy™] Bilater,

B 125 QDM-7.2.000; where BilateralMastectomyPerformed.relevantPeriod ends
cms | T Json

El cms125_QDM-7.2.000.xml
El cms130_QDM-7.2.000.cqf

define "Numerator":

exists { ["Diagnostic Study, Performed”: "Mammography™] I
[E c¢ms130_QDM-7.2.000s0n where ( Mammogram.relevantPeriod ends 27 months or L
E cms130_QDM-7.2.000.xmil )

E Common QDM-2.0.0.cq



https://atom.io/

Atom — Package settings
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CQL-Runner — Ad-hoc CQL execution

 http://cal-runner.dataphoria.org

CQL IDE - Develop and run CQL from your browser

Config Format Examples

Input

This example i3 provided to illustrate data retrieval in different contexts.
1. Run the

returned when the patient id is null.

2. -1136 and run a
cedures ref the subject.
3. D= run again.

y
library Retriewel wversicocn '1.0°

using FHIR wersicn '3.0.0°

context Patient
// context Population

define Procedures: [Procedure]


http://cql-runner.dataphoria.org/

CQL-Runner — Examples

CQL IDE - Develop and run CQL from your browser

Config Format : )
Retrieval with Context

Input Retrieval with Code Filter

r CQL Types

2 This example is pr
3 1. Bun the library &5 13.
4 Note that no rescurces are returned when the patient id is null.
5 2. Set the patient id to Patient-1136 and run again.

eval in different contexts.

7 3. Comment out context Patient, uncomment context Population, and run again.
8 This will return all the Procedures in the FHIR Serwver.

0 &

10 library Betriewvel weraicn '1.0°7



CQL-Runner — Config

* CQL Engine — leave it
* Source Data— What FHIR Server?
* Terminology — Usually the same

cQL Engine ] S http://cql.dataphoria.org/cglfevaluate

Parameters (optional)
Source Data @

e Supports basic auth
e Patient Id — Which patient?

Terminology Service @

Patient Id @




Postman — REST API Testing

* https://www.getpostman.com/

No Environment b L 04 #
GET fhir.ext.apelon.com:7080/dts/fhi @ + LLL

GET hd fhir.ext.apelon.com: 7080/ dws/fhir/ValueSer/2.16.840.1.113883.3.464.1004.1230.12/%expand m Save -

Body 7 Status: 200 OK.  Time: 917 ms  Size: 1.11 KB Download
Pretty Auto ¥ == r. Q
1 «?xml version="1.8" encoding="UTF-8" standalone="yes"»
2 <ValueSet xmlns="http://hl7.org/fhir" xmlns:ns2="http://waw.w3.org/1999/xhtml">
3 <id walue="2.16.848.1.113883.3.464.10064.1238.12"/>
4 <meta>
5 ¢lastUpdated value="2019-81-11T28:88:41.528-85:88" />
6 </meta>
7 <url value="http://fhir.ext.apelon.com: 7088/ dtsserverws/Thir/ValueSet/2.16.840.1.1138583.3.464,1004,1230,12" />
8 ¢version value="Working"/>»
9 <status value="draft"/ />
16 <expansion:
11 <timestamp value="2019-84-16T17:40:22.718-84:08" />
12 <total value="1"/>
13 <offset walue="@"/>
14 <containss
15 <system value="http://www.ama-assn.org/go/cpt" />
6 <version value="2018.3.174B"/>
17 <code wvalue="RT"/>
18 <display value="Right side (used to identify procedures performed on the right side of the body) [RTI"/ >
19 </contains:
28 < fexpansion:
21 </ValueSet>
22



https://www.getpostman.com/

clinFHIR

 http://clinfhir.com/

clinFHIR Launcher

) Fo!

Patient Viewer

Server Query

Scenaro Builder

Logical Modeller

Implementation
Guide Browser

Main modules (open in new tab)

Experimental modules (open in new tab)

Display resources for a specific patient, using & number of different views such
as a list by resource type, json & free views, encounters by condition, numeric
Observation charting and graphical relationship views.

There is also the option to add a new patient, and to create sample data for that
patient.

Supports ad hoc queries against any FHIR server. Includes a simple query
builder. The response can be displayed as Json or a Tree view, and FHIRPath is
supported.

The Scenario Builder is used to join together the resources needed to
represent a specific clinical scenario. It can use Core Resource types, Profiles
and Logical models as it does this. The intention is fo help people understand
how resources can tell a clinical story, and o validate that the resource types
available (including profiles) are sufficient.

Note that the builder still has issues with more complex resource types - this is a
work in progress

The Logical modeller allows the creation of a model that represents a particular
interoperability requirement in a format that is easy to use. It uses FHIR
datatypes, and can be based on an existing resource type or completely 'ad
hoc'. It is intended to act as a 'bridge’ between Modeller and User, and can act
as the basis for the generation of the profiling components required by FHIR

Display the contents of an Implementation Guide, and the relationships between
the contents of the Guide.

Patient resources are stored on the Data
Server. The server should support the
Patient/Severything operation.

Can access any compliant FHIR server (must
expose a Capability Statement)

Patient information is on the Data Server.
Profiles on the Conformance server.
ValueSets on the Terminology server.
Create a simple scenario
Adding structured data to a scenario
Create a Document

Models are saved on the Conformance
Server. Can reference ValueSets from the
Terminology server.

Create an Information Model
Create a Resources Model

The Implementation guide, profiles and
Extension Definitions are on the
Conformance Server, the terminology

resniirces fen VallneSeth are nn the

Current servers Edit
Data Server Public HAPI STU3 server o
Confermance Server Public HAPI STU3 server (2]
Terminology Server Ontoserver (terminology) (2]

Add Server Set all the same as the Data Server

FHIR Links {open in new tab)

STU-3 (R3) Specification Hay on FHIR
STU-2 Specification FHIR Chat
FHIR wiki FHIR.org

Clinicians Workshop

clinFHIR Videos (open in new tab)

Scenario Builder

Adding structured data

Logical Modeller

Logical Modeller and Scenario Builder
RESTiul query tool

Note that some of these videos may describe earlier versions, so may
not completely match the current functionaiity.

Other links

SNOMED browser
SHRIMP (Terminology browser)



http://clinfhir.com/

Resources

* Clinical Quality Language
* http://cql.hl7.org

e FHIR STU3
e http://hl7.org/fhir/STU3

e Ql-Core Profiles
e http://hl7.org/fhir/us/qgicore

e Quality Data Model (QDM) to Ql Core Mapping
e http://hl7.org/fhir/us/gicore/gdm-to-gicore.html

* QUICK
e http://hl7.org/fhir/us/qicore/quick/QUICK-index.html



http://cql.hl7.org/
http://hl7.org/fhir/STU3
http://hl7.org/fhir/us/qicore
http://hl7.org/fhir/us/qicore/qdm-to-qicore.html
http://hl7.org/fhir/us/qicore/quick/QUICK-index.html

More Resources!

e Authoring Measures in CQL
e https://github.com/esacinc/CQL-Formatting-and-Usage-Wiki/wiki/Authoring-
Measures-in-CQL
* FHIR Measure Implementation Guide
e http://hl7.org/fhir/us/cafmeasures/

e Data Exchange for Quality Measures
e http://hl7.org/fhir/us/davinci%2Ddegm/2019May/STU3/

 HEDIS Implementation Guide
* http://build.fhir.org/ig/caframework/hedis-ig



https://github.com/esacinc/CQL-Formatting-and-Usage-Wiki/wiki/Authoring-Measures-in-CQL
http://hl7.org/fhir/us/cqfmeasures/
http://hl7.org/fhir/us/davinci-deqm/2019May/STU3/
http://build.fhir.org/ig/cqframework/hedis-ig

Implementation Tools — (!faint of heart)

e CQL-to-ELM Translator

* https://github.com/cqgframework/clinical quality language/blob/master/Src/java/cq
I-to-elm/OVERVIEW.md

* JS CQL Execution Engine

e https://eithub.com/caframework/cql-execution

* Java CQL Execution
* https://github.com/dbcg/cql engine

e CQF Ruler
* https://github.com/DBCG/caf-ruler

e CQL-to-SQL Translation
e https://github.com/caframework/healthedecisions



https://github.com/cqframework/clinical_quality_language/blob/master/Src/java/cql-to-elm/OVERVIEW.md
https://github.com/cqframework/cql-execution
https://github.com/dbcg/cql_engine
https://github.com/DBCG/cqf-ruler
https://github.com/cqframework/healthedecisions

